The Retinal homeobox gene (Rx; also Rax) plays a crucial role in the early development of the vertebrate eye. Germline deletion of Rx in mice results in the failure of optic vesicle formation, leading to anophthalmia. Recent research using conditional mouse knockout models provides some clues to the role of Rx in eye development following optic vesicle formation. However, the functions of Rx in embryonic retinogenesis are still not fully understood. We investigated the function of Rx in the mouse neural retina using a conditional knockout where the Pax6α-Cre driver deletes Rx activity in early retinal progenitors. The deletion of Rx activity causes a loss of retinal lamination, a depletion of retinal progenitors, and a change in retinal cell fate in our conditional knockout model. The deletion of Rx leads to an absence of late-born retinal neurons (rods and bipolar cells) and Müller glia at postnatal ages, as well as a loss of the early-born cone photoreceptors. Decreased BrdU labeling in the Rx-deleted portion of the retina suggests a loss of retinal progenitors via early cell cycle exit, which likely prevents the formation of late-born cells. As early-born cells, cone photoreceptors should not be as affected by early cell cycle exit of retinal progenitors. However, embryonic cone photoreceptor labeling is also markedly reduced in Rx-deleted retinas. Together these data demonstrate the importance of Rx for retinal progenitor proliferation and a specific requirement of Rx for cone formation in mice.
Introduction
Vertebrate eye development begins with the formation of the optic vesicles at embryonic day (E) 8.5 in the mouse. The optic vesicle folds inward forming the optic cup, with the innermost layer becoming the neural retina. The neural retina is a highly organized structure arranged in layers of specific cell types. Generation of the retinal cells types follows a conserved developmental pattern in vertebrates. Retinal progenitor cells generate retinal neurons in a biphasic temporal order, resulting in early-and late-born retinal cell types. Birth-dating studies show the first cell type to be generated is retinal ganglion cells around E10.5 followed by horizontal cells, cones, and amacrine cells (Young, 1985; Rapaport et al., 2004) . These cells comprise the early-born cell types that are primarily formed during the embryonic period. Late-born cells, including rods, bipolar cells, and Müller glia, start forming during embryogenesis but are primarily born postnatally (Carter-Dawson and LaVail, 1979; Young, 1985; Rapaport et al., 2004) . Many factors regulate cell proliferation, specification and differentiation for retinal formation, including the transcription factors, Pax6, Six3, Otx2, Sox2, and Rx (also known as Rax) (Zagozewski et al., 2014) .
The Rx homeobox gene is highly conserved among vertebrates and plays multiple important roles in eye development (Bailey et al., 2004) . Mice have a single Rx gene (Furukawa et al., 1997; Mathers et al., 1997) , whereas the number of Rx genes is variable among other species. Germline deletion of Rx in mice leads to anophthalmia (the absence of eyes) as a result of a failure of the optic vesicles to form (Mathers et al., 
